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from this point of view to be regarded as analogous to the splitting
up of the hydrogen lines into components on account of such forces.
In his theory of the structure of series spectra of the type ex-
hibited by the alkali metals, Sommerfeld has made the assumption
that the orbit of the outer electron to a first approximation pos-
sesses the same character as that produced by a simple perturbing
central field whose intensity diminishes rapidly with increasing
distance from the nucleus.   He fixed the motion of the external
electron by means of his general theory for the fixation of the
stationary states  of a central motion.   The application of this
method depends on the possibility of separating the variables in
the equations of motion.  In this manner Sommerfeld was able to
calculate a number of energy values which can be arranged in rows
just like the empirical spectral terms shown in the diagram of the
sodium spectrum (p. 30).   The states grouped together by Som-
merfeld in the separate rows are exactly those which were charac-
terized by one and the same value of k in our investigation of the
hydrogen atom perturbed by a central force.  The states in the
first row of the figure (row 8) correspond to the value & = 1, those
of the second row (P) correspond to k = 2, etc.  The states corre-
sponding to one and the same value of n are connected by dotted
lines which are continued so that their vertical asymptotes corre-
spond to the energy value of the stationary states of the hydrogen
atom.  The fact that for a constant n and increasing values of k
the energy values approach the corresponding values for the unper-
turbed hydrogen atom is immediately evident from the theory
since the outer electron, for large values of the parameter of its
orbit, remains at a great distance from the inner system during the
whole revolution.  The orbit will become almost elliptical and the
period of rotation of the major axis will be very large.  It can be
seen, therefore, that the effect of the inner system on the energy
necessary to remove this electron from the atom must become less
for increasing values of k.

These beautiful results suggest the possibility of finding laws of
force for the perturbing central field which would account for the
spectra observed. Although Sommerfeld in this way has in fact
succeeded in deriving formulae for the spectral terms which vary
with n for a constant k in agreement with Rydberg's formulae, it
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